FA2E a4 ok Vol.42 No.4
2025 4E 12 A BLASTING Dec. 2025

doi:10.3963/j. issn. 1001 —487X. 2025. 04. 021

EAFEZEREFHRNEATHRIERFEN
mpEL S ZEFNHR"
Iog' & AR RER AR UEE B H

(1. Pz A AT R ) ) P Az I 52902, B T 530029
2. RATEBUPLIE T AR5, 3G 430014 3. YIRS A 2 04 [ HE i 9202, i 430056)

W OE: CPREFAERBITIE LA AR AR KA A T R BR AR SNAE R SR, L S AR B AR
BB B R e A e B G At . B R R AR S AR T AR A SR A AU, ST AR R T AL IE & AL
THIE 55 AR AR 45 432 B W R AR BT BT 3% ARG T [ 1E 7T 16 4 AT AT RARAR RALE MRk TA2 , 5 &4
Rk 2 25 R AR 09 A PR RAAAE R M AT T I Rl Txf e s e ko v R TR T etk o
M A Bl S J S BB T BRI AT T R FURBOR BT AR Bt 44 ACHLAE , 5 7 R TAE SRR 0 345 &
BTRRAEA AT T BRI O IE T AR A R R R, TR REAM AEARXBIMH L SR IER
R AR, B BB ST 20 m B AR TR ROIRAAG B3 e B A R AL RS 3B S 20 m B 9 S AR HUR B

H2~3 K,
KR BAEURS; R BiiEus; RRMAG; A
mE4SEE. TD235.3 NHEAFRIRAD: A XEHRS: 1001 -487X(2025)04 -0194 - 11

Study on Damage Evolution and Safety Assessment of
Bridge Pile Foundation Structure under Repeated Blasting
Vibrations from Canal Excavation
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Abstract: In the blasting excavation project of the Pinglu Canal channel , the adjacent bridge pile foundation is in
a repeated blasting vibration environment for a long time, and its structural damage accumulation effect directly af-

fects the safety performance of the whole life cycle of the bridge. Clarifying the damage evolution mechanism of pile
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foundations under repeated blasting vibration is a key scientific premise for ensuring the coordinated development of

efficient canal channel excavation and the safe operation of adjacent bridges. Based on the channel blasting project for

the Luyang New Village Bridge in Pinglu Canal, combined with a finite element numerical model that considers the

cumulative damage of the concrete structure , the influence of on-site blasting construction on the pile foundation dur-

ing construction is simulated and analyzed. Based on the reliability analysis of the model,the cumulative damage vari-

ation law of pile foundation under different blasting times is simulated and analyzed. The damage variable prediction

model based on the peak vibration velocity of pile foundation is established,and the cumulative blasting times of pile

foundation safety under the given blasting center distance are obtained. The results show that the maximum damage

variable value of the pile foundation appears on the horizontal side of the explosion source. When the explosion center

distance is less than 20 m,the damage to the pile top area is significantly aggravated. The safe blasting times for pile

foundations are 2 ~3 times longer when the blasting center distance is 20 m.
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Table 2 Physical and mechanical parameters of each material
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Fig. 12 The schematic diagram of the fitting relationship between different variables
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Table 3 Blasting safety evaluation threshold

R A

Frequency distribution

f<10Hz 10 Hz<f<50 Hz  f£>50 Hz

SR 24 VPR
Structural safety allowable vibration velocity
b e A gl i

Ground surface safety control vibration velocity

R AE FR AN T 00 1Y) 22 4 R BA AR

1..5~2.0 2.0~2.5 2.5~3.0

4.28 ~4.9 4.9~5.52 5.52~6.14

The safe cumulative blasting times under the given blasting conditions
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